A brief survey on the occurrence of algal sterols shows that green algae (Chlorophyta) are characterized by the presence of sitosterol (12) and a complex mixture of sterols as occurs in higher plants. However, among few exceptions to that, Chlorella, a "typical" green unicellular alga, possesses ergosterol as the major constituent (13) . Recent (50-60 C) throughout the world and grows in acidic medium (pH about 2) and even under pure CO, (15).
C,-C. sterols, the C.8 predominant. This algal group (Rhodophyta) contains primarily cholesterol (12, 13) and may possess sitosterol (13) , methylene-24 cholesterol, and campesterol (1) .
Recently, reports have shown that the cyanophytes (bluegreen algae) contain cholesterol and other 24-alkyl sterols (4) . In fact, cholesterol seems to be very widely distributed among all groups of plants tested, since it occupies a key position in the biosynthesis of other steroids. Further information on algal sterols was reviewed by Klein and Cronquist (10) and Patterson (13) .
The unicellular thermophilic alga Cyanidium caldarium has not been classified to a fixed taxonomic position. At one time or another it has been considered as a cyanophyte (10), rhodophyte (3, 8) , chlorophyte (10), or as harboring an endosymbiote (14) because of special features of this fascinating alga which combines characteristics of other algal groups and which possesses specialties of its own. The principal features of this monotypic organism can be summarized as follows: morphologically it resembles Chlorella in size (15) and by dividing into 4 autospores (Fig. 1) ; it possesses a red alga type of chloroplast ( Figs. 1 and 2 ), a nucleus and mitochondrion; as photosynthetic pigments it contains only chlorophyll a, a bluegreen algal type of phycocyanin, /3-carotene and zeaxanthin. The storage sugar and enzyme pattern of Cyanidium are similar both to the general distribution of blue-green and red algae (5) . Ecologically. Cyanidium is found in hot springs (50-60 C) throughout the world and grows in acidic medium (pH about 2) and even under pure CO, (15) . Klein (11) and Fredrick (5) re-examined the taxonomic questions and were tempted to consider Cyanidium as a transition or "bridge form" between the primitive blue-green and the more advanced red algae.
Since lipids comprise a substantial portion of cellular membranes, we undertook this study of C. caldarium to examine sterol composition and the ultrastructure of the chloroplast lamellae. We attempted to elucidate the controversial taxonomy of C. caldarium by using these two criteria as phylogenetic markers. Experimental evidence and observation have been obtained which support the proposal that this alga is a rhodophyte (red alga).
Algal cells were grown in a mineral acid medium (pH 2-3) as previouslv described (15 (16) . This conclusion was supported also by the typical blue color formed in the Liebermann-Burchard test. Analysis of the sterol fraction by gas-liquid chromatography (3% XE-60 on Gas Chrom Q, at 245 C) revealed the presence of cholesterol (0.3%), ergosterol and 5, 6-dihydroergosterol (55.0%), campesterol (5.6%), /3-sitosterol (38.9%), and 7-dehydrositosterol (0.2%); these compounds correspond to the following molecular ions found in the mass spectra: 386, 396, 398, 400, 414, 412. The predominant compounds were ergosterol, /3-sitosterol, and campesterol. One should keep in mind that there is still a possibility that some of these compounds may exist as a mixture of 24a-and /3-isomers.
The composition of algal sterols has been discussed as a guide in classification and for phylogenetic questions (10, 12, 13) . The sterol composition of C. caldarium appears generally to agree with the earlier proposals that this paradoxical alga is transitional form between the procaryotic blue-green and the higher algae. However, it resembles closer that of the Rhodophyta by possessing campesterol, the major sterol of some rhodophytes (1. 13) and (even though in small amount) SECKBACH AND IKAN cholesterol-the widely distributed sterol of red algae. Although Cyanidium also contains sitosterol and ergosterol which were reported to be common in green algae, some red algae possess the former one (12) . This wide range of Caldarium sterol content agrees with Patterson's (13) statement which pointed out the confusion concerning the sterols of the red algae.
New ultrastructural aspects of Cyanidium chloroplast are shown (Figs. 1 and 2) . They are virtually identical to those of many rhodophytes described by others (2, 6, 7) . Cyanidium chloroplast shows the following features: single, nongranal.
concentric thylakoids (Figs. 1 and 2) ; the outermost lamella (girdle band) encircles the rim of the chloroplast (Fig. 1) . Phycobilisome-like granules are attached to the lamellae (Fig.  2) ; storage grains are absent from the plastid and are embedded in cytoplasm (Fig. 1) . Similar characteristics to these were described for many red algal chloroplasts (2. 6, 7, 10) and also for the procaryotic blue-green algal cells (7, 10, 14) .
Based on older data, Hirose (8) and Chapman et al. (3) proposed that Cyanidium caldarium is a red alga, called it Rhodococcus caldarius (8) and placed it with the primitive members of Rhodophyta (3) 
